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(54) (METH)ACRYLIC ACID-BASED POLYMER AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a (meth)acrylic acid-based polymer excellent in 
dispersing capability and chelating capability and further, in addition, in anti-gelling property and 
to provide a method for producing the same efficiently by introducing sulfonic acid group 
quantitatively to terminals thereof and also polymerizing a monomer under an acidic condition. 
SOLUTION: This method for producing a (meth)acrylic acid-based polymer comprises 
performing a polymerization reaction under a condition of pH<5 and <40 mol.% degree of 
neutralization, by combinedly using each >1 kind of a persulfate salt and a bisulfite salt as 
initiators and >60 mol.% hydrophilic monomers containing (meth)acrylic acid so that the 
concentration of solid portion becomes >40% at the completion of the polymerization reaction. 
The obtained polymer has a weight-averaged molecular weight within a range of 3,000-1 5,000, 
sulfonic acid groups at its terminals and <2.0 anti-gelling capability defined by the formula: Q = 
the degree of gelation X 105/weight-averaged molecular weight. 
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m o 1 ) , tS£r3ffi.fc 12 6. 5 g £ ^n^tlS'J<@<7)rg 
T/X/uj:^) i 2 0Mi:«oTSTLf: 0 

[0 0 8 5] ^l:3 0»WoTSj£ 10 

^hy^ATk^ OUT, 4 8%NaOH«t) 6 0 
0g (i-^t5^7. 2 mo 1) &fcmWUZ%k 

%, ^^^9 o%^yr^ y sumi- h y 

^htitzm^rfc (l) ^)li¥^ffMw, 

fc 0 ^rcD^^^l (c*i- 0 20 

[0 0 8 6] [3!i£#ij2] J£&&0ijl te:£^T, 8 0%A 
A(7)lTM8 10g (tm9mol%) £U 1 
5%NaPS«TM2 4 0. Og (^Stf&Aft 
l:»It5^4g/mol) fcU 3 5%SBS60IT 
ft£:2 0 5. 7 g WMMAti^StSiSg/ 
m o 1 ) £ U ^TKCDJSTfi^ 10 4. 8 g £ 
^P«^LTS^Si^^tTofc 0 -^tf)^ 4 8%NaO 
H£67 5g (-t"^t?^8. 1 m o 1 ) f8ls^X tpft}~t Z> 

:^aot, BiMS4o%, ^^fp^9o%^ 
*y7^y;u»thy>?A (2) («T\ fi^te (2) 30 

[0 0 8 7] #<b*L/cfi^ (2) (DMm^^AM 

w, Pt^igQffi, ^J:r;*«^^^yts^i (nay 

[0 0 8 8] [HJ6«ij3] HJS^J2^*5V^T, 15%N 
a P S 3 6 0. 0 g (#¥tMAi(^f 

-tZ> k 6 g /m o 1 ) iU *E*tf>}BTft£: 2 9. 8 g 

Jffi-CW 2 t[Rlf0 4 8%Na OH (6 7 5 g. 1" 40 
8. lmo l) T'WS: tiCiot, »M4 

o%. ft*^*fp*9 o%(o^v t? u^m-r h y *a 

(3) («T, (3) 0**««r»fc. 

[0 0 8 9] (3) ©Iff^ffM 

&m*m i fc^-r 0 

[0 0 9 0] [^JfeCT4] |6Jfi«2«C*5V^T, IWJtBttii 
O|iE*^2 00 g^L, 15%NaPSOiT15r4 8 
0. Og Wi»SAil:^t5i8g/mol) 50 
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k U *fc*<£>?&TS£ 5 4. 8 g k L^J^fiflrJ^lc L 
N a OH (6 7 5 g, 8 . 1 mo 1 ) -C^ftrf 

s^tiaot, iM8a4o% ft^^?p^9o% 
£>^y D^m-r h v (4) (j^t. 

(4) k~fz>) <D&mm*mz 0 

[0091] mbtbtzm&<£ (4) (oit^js^^fM 

[0092] mmms) mmmiiz&^x* iujHtta 

150g^U 80 % A A^rSTfi^ 9 0 0 g 
(t4b*)10mol%) iU 15%NaPSOfiT 

M2 6 6. 7 g (^f¥*»SAft(-^S:-t-5£ 4 g/ 

mol) £U 3 5%SBS^lTt^2 2 8. 6 g 

(»*fMAtllMt5t8 g/mo I ) i:U M 
*cO?STft^ 11. 4 g £ LfcEA*ttH«fc: Ltl^S 
Jfc%ftotz 0 *:<D'&^ 4 8%N a OH£r 7 5 0 g 

^^>9mo i) ffl^-c iiaot, @m&m 

& 4 5 9 o %cozK y r ^ y /i^m-r y y ^ 

A (5) (J^T\ fi^ft: (5) <D*«ffiSr» 
[0 0 9 3] #e>^/cfi^ft: (5) ©If^^iM 

*£*Sr* 1 J^1- 0 

[0 0 9 4] [Sgjjfeflsj 6 ] H^0fj 1 tC&^T. TOJUHtii 
OM*?r 4 5 0 g k U 8 0%AA(:ftttl0 0°/o^ 
^^y^K («T^ 10 0%MAi:t5) 3:fflV\ r<0 
10 0%MA^lTM6 0 2 g (t4^7mol 
%) £U 15%NaPS«TMl8 6. 7 g (*t 
^tMAf«ft5Hg/mol) £U 3 5% 
SBS^iTi^l6 0. Og (^MMAKC^g 
£ 8 g /m o 1 ) k ^Tk^^Tft^r 13 7. 8 
g i: UfcMttlSlttH ttl^S«S:ffofc 0 
4 8%NaOH£5 2 5 g 6 . 3 m o 1 ) m 

ft^ 9 o %<^>sK y^^^y /^K^ h y ^ a ( 6 ) m 

Ts M&ft (6) k-fZ>) 0**KSr»fc 0 
[0 0 9 5] ^^tbfcS^ (6) <7)fift^iStf^fiM 

asy^tBQ.flE, fc<tt;*fcM>8sot (nay 

i te^-To 

[0 0 9 6] i*te N ±Ejtafi«tc»i-sjt««iteov^-c 
*fik^^^A-T>5 r £ ic J: S«*«^lttWt-5fcft<o t 
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[0097] ivcMtm i ] mmm i m*d^t, mmtt^ 

(Dm** 3 0 0 g( hU 80 % A A^ITIJ' 8 1 0 g 
(t4^9mol%) £ 15%NaPSOlTt 
£2 4 0 g WIMAWIt§i4g/mo 
1) iU M^lTfl- 13 0. 5gi Lfctwmra 
filfc: lTl^^trof; 0 ^^m, 4 8%NaOH^ 
6 7 5 g lmo 1 ) m^X^^ir^Z. £ 

(:i:oT, B^»S4 0% > S^^ft* 9 0 %<DVcMt 
*J7^y/Hth59A (1) («T, Jfc«fi-&# 10 
(1) £i~5) O*^Sr#7t 0 #^7titKffi^ 
(1) cofiW^fMw, *5J:UW^HBQ«[«r* 

[0 0 9 8] [Jfc««2] HJ£0lll{C^l/>-C, 8 0%A 
A, 15%NaPS, 3 5%SB S. *5±t5#fi*i: £ fc 

tc, ^F[Jlco^^lt J ?^oi§sr^^^DLTv^5 4 8%n 

aOH?r, ttlftimWl^lftSTt, C^ITW 
^40 %, ft^^fPS 9 0 y r * y h 

y>A (2) (jht, tt»m&# (2) ii-s) 

nbtitcitmm&ft (2) ©ii^ft 

[0 0 9 9] [Jt««3) 6*5*1* 

Jt«« 1*5 J; t f£*ft&*tT^3m-&# 

Sc. IMS20%TNaPSS2g/m 

o lffi^T. iti£0ij2CDj; 5f;i*5faM^S^£fTofc 0 30 

-ixi-iot, JtttsKy v/um-r h y (3) 

(i^T, tttfcS'&fr (3) t-TS) 0**««r»fc 0 r 
<Mt&m&fc (3) ^«td^^^>^S^2»A$tLT 
r^ltKl^* (3) (D**^^* 
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[0100] [HAM* 4] HJfi0»JiJcj3V^, *3»!ttii 
£ Lt, ft* 2 0 0 g V^p 3 

3. 7 g £ Srtt&A/Afo -?:<E>^ 8 0 % A A^ft&f;^ * 

^ y l/— h (MiMw=2 3 6) 3rfflV\ 

4. 4 g £ Lfc 0 15%NaPScDftTt^2 2 

4. 6 g mAZtizmm&cDm^^mzM-fzmcm 

It^4g/mol) £U 3 5%SBS(OlTM 
19 2. 5g (aA**tS^*flco|*^yH»^St-t-s* 
^»J|ti-5£ 8 g/mo 1 ) £ U M*£r6 6. 9 g £ 
Lfc c ±|E Ufc*fl=K^tt 1 £ RflkK: Ltl^g 
j£3r*Tofc 0 -rfefc"^, S^y^jKiSmo 1 % 
steS-g^-th^o 48%NaOH^6 0 0 g (*f 

&fc>*>7. 2mo 1) fflV>T^fp-f-^r £tCj:oT, @ 
»»8«4 0%, f ll^ftS 9 0 %(^itS^ y 7 ^ y ;P 

m-r h y ^A-^^y =*^#y ^^u>^y n — ^7- ^ 

y^h*I*» (4) (£*T\ J£tfcfi^# (4) t~r 

[0101] fc*s, K-&*«^*B*<o*"Ctt, 
4i*xfe>5^^y ^v-^°y ^^i/v^y rn^-ybr ^ y u 

3. 7 g £tt&A/T^£ 0 

[0102] »e>tt*:tklia:^#: (4) ^ffi^b^^ 

(4) C0*^^t#^ o r <£>lfc«S<&ffc (4) 

©H¥*Sj^lMw, *5it/»y/HiBQttfe3tJfiW I 

[0 10 3] /^jb\ J:IB#3IJfe«»JJC*5tt5Si£*f*Sr* 
£^T*2tc:^LT*5< 0 
[0104] 
[II] 
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(K) 


Mw 


Q 


ttiiJt(moljt) 


igfimacmoiit) 


( i ) 


40 


8. 700 


1 . 0 9 


t /13 


1/13. 8 


m<&# (2) 


40 


7. 200 


1.32 


1/13 


1/16. 7 


m&i* (3) 


40 


5. 900 


0.8 5 


1/13 


1/10. 7 


( 4 > 


40 


4.000 


1 . 6 8 


1/13 


1/14. 7 


(5) 


45 


7. 200 


1.51 


1/13 


1/16. 7 


S^<£ (8) 


40 


4. 600 


1.24 


1 /13 


1/17. .1 


jt«m-&# ( i ) 


40 


45. 000 


3. 1 1 






itiRS^ff (2) 


40 


63. 000 


4. 2 4 






ttmm^ (s) 




5. 000 


3. 9 2 








40 


9. 000 


2. 5 4 







[0 10 5] 







» T fi 






80%AA 


1005^MA 


155*NaPS 


35SKSBS 




489tfNaOH 


g 


g 

(mo 1) 


g 

(mo 1) 


g 

(g/mo 1) 


g 

(g/mo 1) 


g 


g 

(mol) 


SSKHftl 


3 0 0 


72 0 
(8) 




10 6.7 

(2) 


1 8 2. 9 
(8) 


1 26. 5 


6 0 0 

(7. 2) 




3 0 0 


8 1 0 
(9) 




24 0. 0 
(4) 


20 5. 7 
(8) 


10 4.8 


6 75 
(7. 2) 




3 0 0 


8 1 0 
(9) 




3 6 0.0 
(6) 


2 0 5. 7 
(8) 


2 9. 8 


6 7 5 

(7.-2) 


S8fiHM4 


2 0 0 


8 1 0 
(9) 




4 8 0. 0 
(8) 


2 0 5. 7 
(8) 


54. 8 


675 
(7. 2) 




1 5 0 


9 0 0 
(10) 




2 6 6. 7 
(4) 


22 8. 6 
(8) 


1 1. 4 


750 

(7. 2) 




4 5 0 




6 0 2 
(7) 


18 6.7 
(4) 


1 6 0. 0 
(8) 


1 3 7. 8 


525 
(7. 2) 



[0106] mi<D%gM:frbmbfrte£ *$£w\z 

T^SS^ft: (1) ~ (6) tt, itli^^iM 40 
w# 9,O0O^TT*fo9. SieS^Tt^ot fc — 19: 

[0 10 7] SffiSS^Sr^iDL^^fi^Rj^^ 
T^#^tt/cit»fi^fr (1) Mwa*45,000<*:#9 , 

^ffc (1) (£>»y/l^Qtt3. 1 IT'fctK iii^Sfc 



(2) OMwti63,000i:*0, S^ffc (1) *5<fclW*« 
fi£*# (1) tit«LTfc^^ii5^S{k$tLfct CO 

[0 10 9] ^dgJc^yu^vKS^A^tt^ vn 

^f4=TT*?#5>tt/cit«a^fls: (3) COM w 13 5, 000T*^> 
9. (1) - (6) £Jfc»LTfcSfetf>&^{£# 
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lctt*« e i a*5M>3 0 
[0 110] ^ e>i-. W*tt¥«»«rJP*.fcit««-fr# 
(4) CDMwfj: ^tt 9 i&ft^-MCDm&fc 

tftot^5#, »y/UfgQ«tt2. 5 4t4ofc 0 e 

^*<0^*#36S#&tL*t<0©»y/Ht^iB:Ti-a e i 
t^t^£ 0 10 
[0111] j^_bo j: 5 ie N *389§tea»a*s r 

* y /uM**«^^«**«fctt\ p H 5 *W<DRtt*ft= 

J etbla^JW±a^^Tfflv^ N (^^) r^y/u^ 

5 0 m o 1 %^±^tfgbktt <DWm.fc%: 6 0 m o 1 % 

0§S3S*j£tcj:9#e>tt5*:38Sl2:d^a (^) T ^ 
li^^t^ 3, 000-15, OOOcD 
i£ISF*Iie£>t9 , *SH^^*^HX8rWt-5 title, 20 

[0112] ^rtt^x.. *389§iefl>a>S (^) y 
[0113] 

[sswos&s] **wof»*«iia*o r^y 

/Ug^fi^fttes ^_Ltf><fc 5 5 0— 10 0mol% 30 
(D U#) y /UK, fcJ:(;0-50mo 1 %<D, 

y /uHje*a^RrtBft**tt^ey ^^u>- 

*«|C7;b*yMStt5 i i tic, 
Qt = VM\&* 1 0 5 /ItW^l 

So 

[0 114] *»W<0«!**2lEtftO (^^) T 

<Dmf&izmx.x, a^^p^^T-*^ 3, ooo~i5, 0000® 40 

[0 115] £<b*e, **W*>Sfl#3S3E*tf> 

fctt2fE«^«j*iein;i-c, fi^SiS^^T Lfc«F^-e 
[0116] -tjft, ±SE#«fi8:T*li, i&^M<om 

5>^*^]*:«»*#<*oTv^ictBB*pe>-r. 
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#J, a^JtVU^/^^(Z)ffl^^^iS^ffi^-5 e fc*T?# 
5_h»e % t£*<£>S^#<fc 0 t=** h»fc#flffc**Jii- 

[0 117] *^<^ft#JS4fB*c<Z> (y^) y/u 
»*aL-&#^«tift*jfttt. £A_htf>J;5ie. T ^ 

y /U@££ 5 0 m o 1 %^_b^^*ttc0^fi<$:^ 6 0m 

i(D P H^5*i^o^fpS^4 0mo 1 

[0 118] It *^PJOf»*^5fE«(7) T 
* y /u»*a-^#:(D«!5S*j5fett, ^_k<D J: 9 fc % 

7^yl/K5 0mo 1 %«±-&tf«7Ktt^**#: 
5:6 Omo 1 %«Jifflv^ii tie. 
iSS-tirSBROpH^SMcSS^ocffilS^M 0 m o 1 

%J^±T*foS t t tie. #fe*L5S^(7)S*^^ 

3,000— 15, 000^®SrtiCfe6*^T'fc^ o 
[0119] *ti®x^ ±tttmxte, t£*J: t> tiCS 

«o*ft=T-e. ffi^^*^fi^*^r^ j: < sat-*- 5 e 

[0120] £ble N »*«4IB«o*ffi<o*&-e» % 
«^K^IeigpJ/^|3^J$r^p-r-5^^^< s 
e t #-e* 5 1 v > 5 »*«:»*tih-*. 

[0 12 1] ^fc. f»*JS5fH*0^ffi(7>4&^T*li, # 

^tts (^^) y /u^s^^^atg, *u— b 

feit^jBy/uttirVNo^^ateSMSrftt^Wle^ 

*t 5 e i tf-r § s^ioeirt-c*) o , ua>t, e 

^<t5<cS^frS:. H*6#JS:ii***ae:tft<i(!»ft 
^-«-Cl*t5ii:*-e#5. ^rcofc^, gffilS 

±#Sra*Wle#U»]i-5 e t 5i^5 «*Sr#^r 

[0 12 2] *«^<o«*:^6lB*^ (^^) y yu 

-pni«IBK±iia*.-&to*-Cfflv^jeBRi^ iBBEttiKfr 
fifiitT* l t L^^te, Sffi«6i)tittSr**M:^ 0 . 5 
— 50ffifflrtt*S<t 5iefflVN5tttie, fi^Mi^^ 

[0 12 3] JLIS^feT-li, 

*-&Rrt;*ieaffiBltitifc*JPx.5r tT% {S^T-S 
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